REPORT DOCUMENTATION PAGE T SR

Public reporting burden for this collection of information is estimated 10 average 1 hour per response, including the ime for reviewing instructions, searching exsting data sources, gathenng and mantaining the
data needed, and compiating and revewing this coliection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, Inciuding suggestions for reducing
this burdan to Department of Defense, Washington Heedquartars Senvices, Directorate for information Operations and Reparts (0704-0188), 1215 Jaflarson Davis Highway, Suita 1204, Arington, VA 22202-
4302, Respondents should be aware that notwithstanding any other provision of law, no person shail be subject to any penalty for failing to comply with a collection of information if it does not dispiay a cumently
vaiid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
Interim Research Performance Report (Monthly) |May 1 - May 31, 2013
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Expeditionary Light Armor Seeding Development

5b. GRANT NUMBER
N00014-13-1-0219

5¢c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

Shridhar Yarlagadda, Bazle Haque
5¢. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
UNIVERSITY OF DELAWARE NUMBER
OFFICE OF THE VICE PROVOST FOR RESEARCH MONTHLY-2

220 HULLIHEN HALL
NEWARK, DE 19716-0099

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)
Office of Naval Research ONR

875 North Randolph Street
' NUMBER(S)

12. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for Public Release; distribution is Unlimited.

13. SUPPLEMENTARY NOTES

14. ABSTRACT
2D AutoDyn analyses of cylinder impact on ceramic plate have been conducted to identify the mesh size needed to capture
detail crack growth in ceramic tiles
Steel 4340 is used for the projectile and AutoDyn SiC matenal properties are used for the ceramic tile
Mesh sensitivity analysis is performed using four different square mesh sizes:

0.50-mm x 0.50-mm square mesh

0.40-mm x 0.40-mm square mesh

0.30-mm x 0.30-mm square mesh

0.20-mm x 0.20-mm square mesh
Results shows that 0.20-mm mesh size provides a fracture pattern that may be considered acceptable for analysis
A conico-cylinder projectile is also used to study the fracture behavior with 0.20-mm mesh size

We will develop 3D FEMs for further AutoDyn analyses
An undergraduate student is working in the Summer 2013 session, and we are planning to recruit a graduate student in the Fall

15, SUBJECT TERMS
2D AutoDyn modeling, cylinder impact, conico-cylinder impact, fracture pattern, mesh sensitivity

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF RESPONSIBLE PERSON
uu OF ABSTRACT OF PAGES | Shridhar Yarlagadda
a. REPORT b. ABSTRACT ¢. THIS PAGE uu 15 19b. TELEPHONE NUMBER (inciude area
code)
302-831-4941

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. 239.18

201306 14011




areme[a( Jo AstaAtun O £102

dONVINJO4d3dd
IILSIVTIVE JAOUdINI Ol SAVHAY
IJINVHID 40 NOLLVININIS ANV ONIT3dONN

€10 AVIA
140d34 A'THLNONI




afeme[a( Jo Ais1aatun O £1027

AjAnIsuas ysaw

‘usaned ainjoely ‘Joeduwl JapuljAd-021uo9 ‘Joeduwl JapuljAo ‘Bulepow uAgoiny az 0O
SINY3l 103rdns
uoISSas €10Z |14 @y} ul Juapnjs ajenpeub e jinioaa o) Buiuue|d
9le aM pue ‘uoIsSsas €10z Jowwng ayj ul Bupjiom si Juapnys ajenpesbiapun uy O
sasAjeue uAgoiny Jayuny Joj SNTI4 gs dojeasp ImMap D
9zIs ysaw wuw
-0Z°0 Y}IM JoIAeYd(Q ainjoeldy ay)} Apnjs 0} pasn os|e si a|13oafoud sapuljho-o0oiuody O
sisAjeue 10} a|qejdasoe paiapisSuod
aq Aeuw jey) uiayed ainjoeuy e sapinoad 9zIS ysaw ww-0Z°0 JBYy)} SMoys sjinsay 0O
ysaw asenbs ww-gz'0 X ww-0z'0 O
ysaw asenbs ww-gg 0 X ww-0¢ 0 O
ysaw asenbs ww-gf 0 X ww-0f°0 O
ysaw asenbs ww-9G 0 X ww-0s°0 D
:$9ZISs Ysaw asenbs juasayip 1noj Buisn pawiopad si sishAjeue AJIAISUBS Ysan O
3|1} 21welad ay} 104 pasn
ale saiuadouid jeuajew 9IS uAgoiny pue ai3oafoid ay) 10j pasn SI OpEY 1991S [
$9|1) o1Weldd ul ymmoub yoeuo |1ejap ainjded o) papaau azis ysaw ayj Aji3uapi o)
pajonpuod usaq aAey aje|d o1welad uo joedwi Japuljho jo sashjeue uAgoiny Qz 0O
10vdlsav

¢10Z Aey 10) Juoday Ajyjuop




aremeja( Jo Aisiaaun G €107

ww-00'Sl ww-98°¢¢

a4 »
- >

A
ji 1
a|noafoid DOy

19bie] J1wess)

ww-00°'0S
sSw

—00S = U
wu

uone)0l JO SIXe SI SIXe-YX

ww-¥ 10 = anosloid pue jobie) usamiaq deo)

‘
i
.

A1}awioan) |9po|Nl 2113dWWAG-IXY




dreme[a( Jo ASIdAIUN @ €102

pajebl}saAu| sazig YSa\ JuatayiQ




alemela( jo Ais1aarun G €102

sw-0v0°0 sw-0€0°0

sw-0¢0°0 sw-0L0°0

YSa\ Wwi-0G°0 40} uiajed ainjoel




3IBMEII@ JO ANSIAIUN O £10Z

sw-0v0°0 Sw-0€0°0

s o ——

- - -

- - - = -
§ - -

sw-020°0 sw-0L0°0

——

W o - - —

- = -— -
] e




atemela( Jo Astaaiun © €102

sWw-0%0°0 sSw-0€0°0

sSw-0zZ0°0 sw-01L0°0

e
- W et
- c— -— Bedohapn




aremela( jo A)1s1aA1u) © £102

sw-0¥0°0

sw-0€0°0

sw-020°0

sw-0L0°0




aremela( jo Aysa1aamuf O €102

ww-02'0 ww-0g°0

ww-0v°0 ww-05°0

SW-010°0 =}
S9zIS YS9\ ||V 10} sulajied ainjoeld




areme[a( Jo ANSIdAIUN O £102

ww-0zZ'0 ww-0€°0

wuw-0t°0 ww-05°0

sw-020°0 =1
S9zIS YS9\ ||V 10} suJajjed ainjoed




areme[a( Jo ANsI2AIUN O €102

ww-0g 0

sw-0€0°'0 =1
s9zIQ YS9\ |V 10} suiajied ainjoe.d




aremela( jo As1aA1uN © €102

ww-02°0 ww-0g°0

ww-0%°0 ww-05°0

sSw-0v0°0 =13
S9zIS YSI|\ ||V 10} sulajjed ainjoe.




alemeja( jo AyisiaArun O €102

UOIJe]0l JO SIXe SI SIXe-X

ww-00'GlL ww-09'9 ww-9G'61
X T T -
Hee-g.m
|
| a|nosloid
v |
K _
|
| 19618 o1wela)
Ww-00'08 0€E =26
\ Sw d
—00S = U
‘ wuw
|
|

ww-¢ 1 0 = 91oaloid pue j1abie} usamjaq deo
_
|
v

A1jowoar) [9po\ d11}dWWAG-IXY




areme[2( Jo Ayis1aa1un @ €102

pajebiysaAu| 9zig§ ysa




dreme[a( Jo AJISIdATUN O €102

sw-0v0°0

sw-020°0

«e
]
Y

sw-0c0°0

sw-0L0°0




